Social stress adapts signaling pathways involved in stimulation of the hypothalamic-pituitary-adrenal axis.
In socially organized mammals the predominating stressors are not physical events but arise from the immediate social environment of the animal. Crowding typically evokes social stress reactions with prominent psychosocial components mimicking emotional state alterations. Depending on the nature, intensity and duration of the initial stimuli, they can either reduce or increase the response of the hypothalamic-pituitary adrenal (HPA) axis. In homologous desensitization only stimulation by desensitizing hormone is attenuated, in heterologous desensitization diminished responsiveness to additional activators occurs. Social stress of crowding (21 rats in a cage for 7) for 3, 7, 14 and 21 days considerably reduced the corticosterone response to intracerebroventricular (icv) administration of carbachol, a cholinergic muscarinic receptor agonist due to a homologous desensitization and down-regulation of central muscarinic receptors by an increased secretion of acetylcholine. Crowding stress significantly reduced the HPA response to icv isoprenaline, a beta-adrenergic agonist and clonidine, an alpha2-adrenergic agonist and only moderately diminished the response to phenylephrine -- an alpha1-adrenergic agonist. The stimulatory effect of dimaprit, a nonselective histamine H2-receptor agonist on HPA axis was considerably impaired in crowded rats while the response to 2-pyridylethylamine, a H1-receptor agonist was moderately affected. Social crowding stress did not substantially alter the CRH-induced ACTH and corticosterone response while it suppressed the vasopressin-induced responses. Indomethacin did not change basal plasma ACTH and corticosterone levels, indicating that prostaglandins are not involved in basal regulation of the HPA activity. Inhibition of prostaglandins synthesis by indomethacin significantly diminished the vasopressin-induced HPA response under both basal and social stress conditions, whereas it did affect the CRH-elicited HPA stimulation under both these circumstances. Social stress inhibits the nitric oxide effect on the CRH-induced ACTH response but it does not alter the AVP-induced responses. These results indicate a specific and distinct influences of social crowding stress on the neurotransmitters- neurohormones- prostaglandins- and nitric oxide-induced HPA responses.